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I have drawn the attention of the Section to these cases, not because there is anything specially new or interesting in them, for a fair number of similar fur infections of the eye already have been reported, but chiefly because I do not think the matter has been properly brought before the public, who do not sufficiently realize the danger of cats as a means of disseminating disease. The germ-carrying guilt of rats, mice and flies and other noxious creatures, which are in themselves a nuisance and are generally hated, has been cordially recognized, and means to deal with them by extermination are eagerly welcomed, but although I believe the cat is as bad an enemy in this way as any animal or insect, I fear that any attempt to exterminate these wandering nocturnal curses would meet with a hopeless opposition. I think the public, as a body, still believes in the fallacy of the cat being more cleanly than most other species of animals and still quotes the argument of the free use of its tongue and saliva on its fur to clinch the subject; and so I fancy the only thing to do is to impress more forcibly the fact that the cat as a pet is a source of danger, chiefly to children, who naturally love to cuddle it and bury their heads and faces in its septic fur. (February 7, 1917.) The Retinal Signs of Arteriosclerosis compared with those due simply to Increased Blood-pressure. (1) A tendency to tortuosity of the arteries, especially the smaller vessels.
(2) Variation in the calibre of the vessels, especially sudden diminution for a short length passing again into normal size. The calibre is apparently sometimes narrowed by nodules in the vessel walls, imparting to the vessels a beaded appearance.
(3) Alteration of th-e normal light streak. This becomes very much brighter and very much more sharply defined.
(4) Indentation of veins, either by supra-pressure of the artery crossing above the vein, or infra-pressure from crossing below. When there is considerable indentation there is great obstruction followed by all the sequela of back pressure, viz., stasis, thrombosis, oedema, and hmmorrhages into the surrounding tissues.
It is necessary for the clear understanding of this paper to keep these four signs all the time before us: tortuosity; variation of calibre; alteration of light streak; indentation of veins.
These signs of Marcus Gunn's have been confirmed by the ophthalmoscopic examinations of hundreds of observers since; but no additional sign of any importance has been added. De Schweinitz emphasizes the brick-red discoloration of the disk as a late but important sign; this is due to the dilatation of the capillaries and is the consequence of the venous obstruction and the back pressure.
Mr. Gunn was undoubtedly one of the first who advanced the opinion that arteriosclerosis was not confined to old age, and that old age was not alone productive of these changes. The prognosis of these cases was at first regarded as very bad indeed. Some years back, however, I came to the conclusion that this dire prognosis did not apply nearly so universally as was at first supposed. In following up the after-history of these patients I found that some with very advanced mischief, such as considerable retinal cedema with haemorrhages, improved marvellously under treatment, and in some cases, to my surprise, the cardinal signs largely disappeared. At times, also, cases were published in the journals, such as the following, which appeared in the British Medical Journal of August 6, 1910. The case was published by Dr. W. M. Crofton, lecturer in special pathology, University College, Dublin, and was entitled: "Recovery from Apparent Arterial Sclerosis." This is the gist of Dr. Crofton's publication:-Patient, aged 60, manager of a large commercial concern, had led a strenuous life. He was very short of breath, and suffered from palpitation. A specialist diagnosed cardiosclerosis, and ordered him a sea voyage. His urine contained a trace of albumin, but no sugar. Owing to a feeling of weight on the top of his head and aching of the eyeballs, he was sent to Mr. Claud A. Worth. Mr. Worth's report was: "Retinal arteries are very small and tortuous. Central light streak very wide. Where an artery crosses a vein, the latter is so compressed as to be apparently interrupted. No retinal cedema. No haemorrhages."
Patient was placed under treatinent for three months, after which he returned to work. Two months later he again saw Mr. Worth, who reported as follows: "Retinal arteries are large and have lost the 'silver wire' appearance. The appearance of interruption of the veins is much less marked; in fact, the arteries appear normal for a man of his years."
The publication of cases like this, and my own observations, compelled me to ask myself repeatedly this question: Can sclerosed vessels change in appearance in this manner ? Are these cases which often show advanced signs (for surely back-pressure and cedema must pass as very advanced signs), are these advanced cases, which improve so much, incipient sclerosis, or are they sclerosis at all ? We know that iodides may produce absorption of round-celled infiltration; and we may reasonably conceive of resolution of the hypertrophied muscle cells and elastic fibres; but are we justified in expecting the disappearance of organized granulation fibres and connective tissue ? General experience answersno. May not the signs, then, be due to some cause other than sclerosis ?
Again, I observed that these changes could occur with startling rapidity. I saw patients, whose eyes I had carefully examined only a very short time before (in some cases only a few days), and whose vessels had appeared perfectly healthy and normal, and I saw those patients after a severe attack of influenza, scarlet fever, or some other toxsmia, develop these signs of retinal sclerosis, with deep indentation of veins, and a macular oedema sufficient to reduce their vision from normal to 6 It was impossible to believe that an advanced fibrosis had occurred in a few days, nay, in a day or two. It was equally impossible to believe that these signs could be due to round-celled infiltration preliminary to fibrosis, for in many cases, after lasting for months, the signs largely or entirely disappeared. In these months the infiltration would surely have become organized. I became certain, then, that these cardinal signs of Marcus Gunn did not necessarily indicate arterial sclerosis, but were often due to some accessory cause.
Many years ago at Moorfields, when observing these cases, I began taking the blood-pressures of the patients with a Riva-Rocci manometer. In nearly all the cases the blood-pressure was. raised considerably above the normal, and in many cases excessively so. Often the patients sought advice for headaches which they thought were due to their eyes, but which were not relieved by suitable lenses. I commenced treating these patients with depressor drugs, strict diet, exercise, baths, &c., as recommended by the various authorities on blood-pressure. I noticed that when I was successful in lowering the blood-pressure to any considerable extent, along with the relief of the head symptoms, the ophthalmoscopic signs of retinal sclerosis appreciably diminished. Increased blood-pressure, then, accounted for some of the cardinal signs. When the toxic cause of the high bloodpressure was traced and was successfully removed by methods such as the complete clearing of the mouth of septic stumps, the improved changes in the retinal vessels were still more remarkable.
If, then, some of these cardinal signs were produced by the high pressure of the blood alone without sclerosis, while other signs were due to sclerosis, it became important to decide if it was possible to distinguish between the changes due to the simple raised pressure and those due to the more serious sclerosis. In the discussion on retinal vascular disease at the Ophthalmological Society, during the Session 1912-13, I ventured to state that I thought it was possible with the ophthalmoscope to distinguish between the signs of high tension and the signs of angiosclerosis.
The following seem to me the distinguishing characteristics. In simple high tension:-(1) The vessels have an appearance of uniform distension and fullness.
(2) The light streak is broadened out: it may be greatly increased, apparently reaching almost the whole breadth of the vessel.
(3) The light streak is very much brighter than normal, the brilliancy increasing with the increase of the tension, until with very high tension it becomes like bright copper wire (not silver wire).
(4) The tight arteries indent the veins; with medium high tension they indent them slightly, with very high tension they indent them deeply, leading to back-pressure and all its consequences.
The following signs indicate sclerosis:
(1) Irregular tortuosity, especially of the smaller twigs.
(2) Increased brilliancy of the light streak, while at the same time the light streak appears narrowver and more central.
(3) Irregularity of calibre and beading are sure indications of sclerosis.
(4) General diminution in the size of the vessels and " silver wire" reflex show advanced sclerosis. Now, of course, these two conditions of high tension and sclerosis very frequently coincide, but not by any mrieans always. I have seen cases of definite early sclerosis of the retinal vessels with only slightly raised blood-pressure. The blood-pressure has been suddenly raised by some toxic infection, or by artificial means, and the above signs of high tension in the retinal vessels have been added to the previous signs. These signs have again disappeared on lowering the blood-pressure or eliminating the toxic cause. On the other hand, in advanced " silver wire " sclerosis, I have never seen the signs of sclerosis removed. I have seen some diminution in the intensity of reflex when the vascular pressure has been lowered by drugs, or the heart pressure has failed; the ophthalmoscopic signs of sclerosis always remained in evidence.
The question whether continued high blood-pressure induces sclerosis perhaps scarcely concerns us here. But, for my part, I do not think it, necessarily does. For instance, there may be a raised pressure from aortic disease, with perfectly compensated hypertrophy. This may last for a lifetime without any signs of vascular sclerosis becoming evident. Again, in myxcedema the blood tension is raised (probably from the imbalance of the suprarenal and thyroid secretions) without signs, that.
is, retinal signs of sclerosis. When continued high tension is followed by sclerosis this sclerosis may be due to the same toxin which caused the high tension. Now, to confirm the above deductions, I called in the assistance of my House Surgeon, Mr. du Toit. We took a number of cases in the Salisbury General Infirmary, and artificially raised the blood-pressure. We selected, as far as possible, healthy cases from the surgical side of the Infirmary, such as males admitted for radical cures of hernia. We carefully examined the retinal vessels of each patient by a good illumination from a fixed light, and with a mydriatic in the eyes; and we made careful notes of the conditions of the vessels. We then took the blood-pressure with a manometer and noted it carefully from two or three examinations. We next administered a hypodermic injection of 5 to 8 minims of adrenalin chloride in normal saline, and the blood-pressure was recorded at intervals until it was found that there was no further rise. This was roughly one to one and a half hours after injection. Some cases responded well, the blood-pressure rising 40 to 45 mm.; others to a lesser extent, with a rise of 20 to 30 mm.; and in some there was no rise of blood-pressure after the injection of adrenalin chloride. When the pressure was considerably raised, then another careful observation of the retinal vessels was made and a description of them accurately noted down.
As these experiments can easily be repeated by any ophthalmic surgeon, further details are not of any value.
From this artificial raising of the blood-pressure, we observed in the retina:
(1) Increased fullness of the arteries.
(2) Increased brilliancy of the light streak.
(3) Increased breadth of the light streak.
(4) (a) Indentation of veins, where previously not indented; (b) increased indentation of veins (in a few cases, very much increased), where previous slight indentation existed.
(5) The reduction of all these signs on the return of the bloodpressure to its former level.
From long experience, and from the above experiments, I think it is even possible to indicate roughly the actual height of the blood-pressure In conclusion, there are, I think, one or two pitfalls which it is necessary to avoid:-(1) The Pitfall of Faulty Exarnination.-In a case of high arterial pressure, it is frequently a matter of great difficulty to ascertain whether thickening of the vessel wall is present or not by a digital examination of the superficial vessels. It is here that the ophthalmoscope plays so important a part. The vessels can be seen as they are in life, and by the direct method of examination the image becomes magnified about fourteen times. Hence the skilled ophthalmoscopist is able to detect change from the normal of a very slight amount, although to the inexperienced observer only very gross changes are detectable. Here lies the pitfall: Errors of refraction, especially high errors, blur the picture, and unless they are carefully corrected, the interpretation of what appears is fallacious.
(2) Th-e Pitfall of Acute Toxa?nia.-In patients suffering from very severe toxoemia, we may see in the retina: (a) Broad arteries; (b) increased light streak; (c) engorged veins; (d) some very slightindentation of these engorged veins. Yet the blood-pressure, as shown by the manometer, is abnormally low. Such a condition one may see, for instance, in an acute Bright's disease, a very severe influenza, &c. The explanation of the appearance of the retinal vessels is, I think, due to: (a) relaxation of the vasomotor control of the arteries; (b) dilatation of the heart, with loss of its muscular power; (c) consequent engorgement and stagnation of the venous system. This general condition is due to the toxin circulating in the blood. In several of these cases I have listened to the heart's action, and found the sounds so weak as to be almost inaudible. On administering small doses of digitalis, with an apparent general improvement in the patient, the blood-pressure has gone up with a jump, say, from 90 to 140 (this without any marked diminution of the albumin excreted in the albuminuric cases).
(3) The Pitfall of the Failing Heart.-A somewhat similar pitfall exists in cases of prolonged high tension with sclerosis, in which the heart's action suddenly begins to flag. In such a case the retinal signs would indicate to the careful observer a fall in the blood-pressure from what it previously had been, yet those signs would point to a higher pressure than the manometer would give. Why is this ? Again because: (1) with the failing heart, the stagnation of the blood stream produces swollen veins; (2) owing to the hardness of their walls the arteries remain rigidly fixed; (3) the swollen veins appear to be obstructed by the rigid arteries. Keeping in mind these three liabilities to error-viz., faulty examination, acute toxamia, the failing heart-I think it is possible for the ophthalmic surgeon to distinguish by means of the ophthalmoscope between increased blood-pressure and arteriosclerosis, and to base his prognosis and treatment thereon.
DISCUSSION.
Mr. HERBERT PARSONS: I do not wish to criticize the paper, but I should like to draw the attention of the author and the members generally to some work done by Mr. Foster Moore, which has just been published in the Quarterly Journal of M1edicine,' and which I have had the opportunity of reading. That work bears directly on what Mr. Bardsley has told us, and it is an extremely I Qutart. Journ. Med., Oxf., 1916-17, x, pp. 29-77. important contribution to the subject. I mention it because it is published in a journal which is liable to be overlooked by ophthalmologists.
Mr. J. B. LAWFORD: This paper of Mr. Bardsley's is a very valuable contribution to the ophthalmoscopic evidence of vascular changes. I hlad the privilege of being a colleague of the late Mr. Marcus Gunn at the time he was observing the cases which he subsequently published, and I saw a great many of them. As probably every one will agree, Mr. Gunn was one of the best ophthalmoscopic observers we have ever had, and I consider that Mr. Bardsley has proved himself an apt pupil of his teacher. At the time, I accepted Mr. Gunn's statements fully, especially with regard to prognosis, in the class of cases he described. But not long afterwards I had it brought to my knowledge that the prognosis was not so grave, at all events, in all cases as Mr. Gunn led us to suppose. One saw cases-and I saw one or two which had been under Mr. Gunn's own observation-in which a bad prognosis had been given because of appearances denoting severe, or fairly advanced, arterial changes, possibly not pure sclerosis as was then thought, in which the opinion given was not justified by subsequent events; the patients lived for several years, and their health improved in many ways. There is no doubt whatever that Mr. Bardsley is right in his assertion that there are changes which, ophthalmoscopically, are not very different from those of arteriosclerosis but which have not nearly such a grave significance, and that if we observe carefully enough-as carefully as he has done-we shall be able to distinguish, at all events in very many instances, oases of true arteriosclerosis from those in which the appearances are due to abnormally high arterial tension.
Mr. D. LEIGHTON DAVIES (Cardiff): A short time ago I was engaged in examining the fundus in all cases of cerebral haemorrhage at the workhouse at Cardiff, and I was struck by the very slight signs shown of retinal arteriosclerosis. It was very seldom that I found advanced signs. One of the commonest features I have come to look upon as indicative of arteriosclerosis is, not so much the blocking or indentation of the veins, as the redness of the disk: this redness was present in all those cases. And there was a certain indistinctness of outline in the arteries, not amounting to a difference of calibre. Here and there it was difficult to say where the margin of the artery ended, and where the retina started. But the point to which I should like to draw attention is, that in these cases we seldom see very marked indentation of veins. I took the blood-pressure frequently, and the systolic was often well over 200 mm. of mercury, and the diastolic 140 mm. Those persons obviously had generalized sclerosis: they were old people aged 60 to 70. It is very difficult to make any forecast as to the duration of life. Yesterday I saw the widow of a patient whom I examined in 1913 because of slight obscuration of sight. His age was 66, and he had worked very hard. He had slight signs of arteriosclerosis. In his case there was obliteration of the outline of the arteries, redness of disk, and slight tortuosity of small branches. He died in three years. I told his medical man he might have a stroke, and he had three strokes last Sunday. Yet his blood-pressure was not very high, only 155 mm. There are cases which have been on one's book ten years with the same symptoms, and yet the patients still remain well. So it is difficult to discriminate between the cases that are likely to do badly and those that will probably keep well.
Mr. BARDSLEY (in reply): This paper was written nearly three years ago, and at that time I broke down in health. I have not read Mr. Foster Moore's contribution, but I shall have great pleasure in doing so.
